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M IT! 'HO I.) OK TREATMENT OF HEART DISEASE CAUSED BY CHLAMYDIA PNEUMONIAE 

FIELD OF THE INVENTION 

This invention relates to the treatment of heart 
disease, more particularly to the use of certain 
antibiotics in combatting atheroscelorsis . 

DESCRIPTION OF THE PRIOR ART 

Coronary heart disease is the largest single cause 
of premature death in the western world, and in .the UK 
alone is responsible for about 160,000 deaths annually. 
The traditional view held by a significant proportion of 
the medical profession is that age and social and 
economic factors are the predominant causes of heart 
disease. In recent years, however, there has been a 
significant number of reports implicating certain 
bacteria in coronary heart disease, although these have 
met with considerable scepticism in some quarters. 

Bacteria referred to in such reports include 
Helicobacter pylori and Chlamydia pneumoniae. Thus, for 
example, Finnish researchers in the late 1980s reported 
that coronary heart disease sufferers were more likely 
to have high levels of antibodies to the Chlamydia 
pneumoniae bacterium than healthy people (The Lancet, 
1988: 983-986) . More recently, the organism itself has 
been found in atherosclerotic arteries of patients 
undergoing abdominal aortic aneurysm repair (J. Clin. 
Pathol., 1996, 49 (2): 102-106). In the Journal . of the 
American College. of Cardiology, June 1996, 27(7):. 1555- 
61, it was reported that 79% of patients undergoing 
surgery to excise atherosclerotic plaques showed an 
antibody to Chlamydia pneumoniae active in the lesions, 
but that only 4% of non- atherosclerotic pathology 
specimens showed the same antibody. It was alleged on 
this basis that the bacterium may be specifically linked 
with atheroma and not with other causes of arterial 
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damage . 

Other workers have reported similar findings, and 
it has been suggested that inflammation associated with 
persistent bacterial infection of arterial walls could 
trigger an immune reaction which raises fibrinogen and 
tissue factor levels in the blood and increases the 
potential for atherothrombosis . 

However, there is still considerable scepticism 
about this theory within the medical profession, 
particularly amongst cardiologists, and many workers 
doubt whether Chlamydia pneumoniae is present in the 
diseased heart at all or, if it is/ it is merely there 
as an innocent bystander. Thus, in the Journal of 
Infectious Diseases, 1996, 173(4): 957-62 it was 
reported that a research team had failed to culture 
Chlamydia pneumoniae from 58 samples of atheroma. 
Opinions are therefore firmly divided on the role, if 
any, of Chlamydia pneumoniae in heart disease. 

The present invention is based on the unexpected 
finding that administration of certain antibiotics, more 
specifically macrolide antibiotics such as azithromycin, 
may lead to a reduction in markers of blood clotting and 
inflammation in the blood of post -myocardial infarction 
patients, possibly through eradication of underlying 
Chlamydia pneumoniae infection. Such administration of 
macrolide antibiotics may therefore be beneficial not 
only to cardiac patients, for example by reducing 
inflammation of heart tissue, blood clotting, 
susceptibility to angina, the likelihood of re- 
admissions and/or need for bypass or other surgery, but 
also p'rophylatically to. patients in general. 

SUMMARY OF THE INVENTION 

Thus viewed from one aspect the present invention 
provides a method of combatting atherosclerosis, said 
method comprising administering an effective amount of a 
macrolide antibiotic, for example an azalide, optionally 
together with one or more pharmaceut ically acceptable 
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carriers or excipients, to a subject. 

In the method according to the invention, the 
macrolide antibiotic may if desired be administered with 
other useful agents such as platelet aggregation 
inhibitors, blood thinning agents, and/or lipid lowering 
agents. Thus in a further aspect, the present invention 
provides a composition for combatting atherosclerosis, 
the composition comprising a macrolide. antibiotic or a 
derivative thereof, e.g. azithromycin together with one 
or more of the agents selected from the group consisting 
of platelet aggregation inhibitors, blood thinners, 
and/or lipid- lowering agents etc, optionally together 
with one or more carriers or excipients. 

Viewed from a further aspect the present invention 
provides the use of a macrolide antibiotic e.g. 
azithromycin or a. derivative thereof for the preparation 
of a composition for use in combatting atherosclerosis . 

As is well known, macrolide antibiotics are 
characterised by the presence of a macrocyclic lactone 
ring to which one or more sugar molecules are attached. 
Representative examples of such antibiotics include 
erythromycin, spiramycin, oleandomycin, clarithromycin , 
dirithromycin, roxithromycin, j osamycin, kitasamycin, 
midecamycin, miocamycin, rokitamycin, rosaramicin, 
azithromycin and derivatives thereof, e.g. salts such as 
phosphates' and esters such as acetates. 

Azithromycin [ (2R, 3S, 4R, 5R, 8R, 10R, 11R, 12S, 
13S, . 14R).-13- (2, 6-Dideoxy-3-C-3-0-dimethyl-a-L- 
ribohexopyranosyloxy) -2 -ethyl -3 , 4, 10 - trihydroxy- 3 ,5,6,8, 
10,12, 14-heptamethyl- 11- (3,4,6- trideoxy- 3 - dime thy lamino- 
P -D-xylohexopyrano-syloxy ) - 1 -oxa- 6 azacyclopentadecan- 15 - 
one] , available commercially in the di hydrate form as 
Zithromycin® , is a preferred macrolide or azalide 
antibiotic for use in accordance with the invention, 
having proved effective using single daily dosages over 
periods as short as three days. It will be appreciated, 
that such simple dosage regimens are highly advantageous 
in securing patient compliance. 
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periods as short as three days. It will be appreciated 
that such simple dosage regimens are highly advantageous 
in securing patient compliance. 

A typical daily dose of a macrolide antibiotic such 
as azithromycin will be 500 mg given orally, for example 
for up to 3 days # although other dosages and. methods of 
administration may if desired by employed. It may be 
advantageous to administer a second course of the 
antibiotics some time, e.g. one, two or three months, 
after the first course in order to maximise the effect 
of the treatment. It may be even more advantageous to 
administer further courses of the antibiotic at 
intervals of one, two or three months after the second 
course in order to sustain the benefit. Typically this 
may be carried out for up to a year after the initial 
course has been administered. 

The invention will now be described in a non- 
limiting manner by way of example: 

Example JL 

A randomised double -blind study was conducted in 
which 60 male post -myocardial infarction patients were 
treated with azithromycin (500 mg per day, given orally 
for 3 days) or placebo. A further blinded course of 
azithromycin or placebo was given to 45 of the patients 
after a further 3 months. The results showed that 
azithromycin, particularly after double therapy, led to 
significant reduction in Chlamydia pneumoniae antibody 
titres (IgG) and to reduced levels of monocyte tissue 
factor, CDllb expression and serum markers of 
hypercoagulation and inflammation such as total 
leucocyte count and serum neopterin. 

E^TTipj-e 2 

The relationship between antibodies against anti- 
Chlamydia pneumoniae (Cp) and future cardiovascular 
events in male survivors of myocardial infarction (MI) 
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was explored. The effect of azithromycin antibiotic 
therapy was assessed in a subgroup of post-MI patients. 

Between February 1995 and September 1995, 220 
consecutive male patients attending a post-MI outpatient 
clinic at St George's Hospital, London were enrolled. 
Patients were screened for serum IgG antibodies against 
Cp by a microimmunof luorescence assay with elementary 
bodies of Cp strain IOL-207 as test antigen. Patients 
with chronic bronchitis, those currently taking 
macrolide antibiotics, and those with MI within the 
preceding 6 months (to ensure resolution of immune 
responses caused by infarction) were excluded. Also 
excluded were any subjects with serum that cross - reacted 
with Chlamydia trachomatis or Chalmydia psitticai 
antigens. Patients were stratified into one of three 
anti-Cp antibody titre groups: group Cp-ve (11=59), no 
detectable anti-Cp antibodies (seronegative) ; group Cp-I 
(n=74) , seropositive at a serum dilution of between 1/8 
and 1/32; and group Cp+ve (n=80), seropositive at a 
serum dilution of *l/64. 'Anti-Cp antibody titres were 
remeasured after 3 months in the latter group. Patients 
with Cp titre Ul in 64) on both occasions were entered 
in a double-blind placebo- controlled study of the 
effects of azithromycin therapy (either 500 mg/d for 3 
days or two such courses 3 months apart) on anti-Cp 
titre and hemostatic and inflammatory markers in post-MI 
patients. These patients had their anti-Cp titre and 
other markers tested at 3 and at 6 months . 

Adverse cardiovascular events (defined as the first 
admission to hospital with nonfatal MI; unstable angina 
requiring either intravenous anti -anginal therapy, 
coronary angioplasty, or urgent coronary artery bypass 
surgery; or cardiovascular death) were monitored for 18 
months from the original Cp titre determination. - The 
information was obtained from patients 1 -clinic visits, 
telephone enquiries, case notes, and hospital 
computerised records . 
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Statist ical A nalysis 

The frequency of adverse events was assessed in 
groups Cp-ve, Cp-I and Cp+ve. Additionally, Cp+ve 
patients were further divided into three subgroups: 
Cp+ve-NR, patients who did not enter the antibiotic 
study; Cp+ve-P, patients who were randomized to receive 
placebo medication; and Cp+ve-A, patients who were given 
either a single or double course of azithromycin. 

The proportion of patients experiencing an adverse 
event was compared between group Cp-ve and all other 
groups by use of the x 2 test. The ORs for adverse 
cardiovascular events in each Cp+ve group relative to 
group Cp-ve were calculated by use of a multiple 
logistic regression model before and after adjustment 
for age, diabetes mellitus, hypertension, 

hyperlipidemia, smoking status (current, ever, or never) 
and previous coronary artery bypass surgery or 
percutaneous transluminal coronary angioplasty (STATA 
analysis). A value of P< . 05 was considered significant. 

R esult s 

Seven patients were excluded because their sera 
cross-reacted with other chlamydial species,- analysis is 
hence based on the remaining 213 patients. Table 1 
shows the baseline clinical characteristics. Patients 
with persisting seropositivity of *l/64 were randomized 
to either oral azithromycin (Cp+ve-A, 500 mg/d for 3. 
days [n=28] or 500 mg/d for 6 days [n=l2] ) or placebo 
(Cp+ve-P, n=20) . Of the remaining 12 patients, 7 were 
unwilling to enter the trial, and 5 had other serious 
medical conditions that prevented their inclusion. 
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Table 1 - Patient Characteristics and Incidence of 
Cardiovascular Events at a Mean of 18+4 Months of 
Follow-up 



Group 



Cp-ve Cp-I Cp+ve-NR Cp+ve-P -Cp+ve-A 

(n=59) <n=74) (n-20) (n=2QX (n=4 0) 



Age, y (mean±SD) 
Diabetes mellitus, 
n(%) 

Hypertension, n { %) 
Previous PTCA or CABG , 
n(%) 

Hyperlipidemia , n(%) 
Smoking (past), n{%) 
Smoking (current) , 
n(%) 

Months since MI, 

mean±SD 
Anterior MI, % 
Ejection fraction, % 
Adverse cardiovascular 

events, n 
Death 

Unstable angina/Ml 

PTCA/CABG 

Total (%) 
X 2 vs Cp-ve 
P 



6 3 ± 8 61 ±9 63±9 

6 (10) 9 (12) C (30) 

15(25) 9(12) 3(15) 

12(20) 20(27) 8(40) 

23(39) 31(42) 10(50) 

39(66) 40(54) 14(70) 

7(12) 16(22) 3(15) 

44±14 44±27 46+32 

53 53 50 

41±14 45±13 41±19 



0 
0 
4 

4(7) 



0 
7 
4 

11 (15) 
2 . 1 
. 1 



1 
4 

:i 

6(30) 
7 . 3 
.007 



60±9 
8(40) 

4 (20) 
6(30) 

7(35) 
10(50) 

5 (25) 

39±24 
58 

47±14 



1 
4 

0 

5 (25) 
4 . 9 
. 03 



58±7 
12(30) 

7(18) 
12 (30) 

18 (45) 
21(53) 
14 (35) 

47±32 

53 

48±14 



1 
2 
0 

3 (8) 
0 . 9 
NS 



Cp-ve indicates seronegative group of patients; Cp-I, group with 
intermediate antibody titres ; Cp+ve-NR/P, group with elevated antibody 
titres either randomized to placebo or not randomized; Cpf-ve-A, group 
with elevated antibody titres randomized to azithromycin; PTCA, 
percutaneous transluminal coronary angioplasty; and CABG, coronary 
artery bypass surgery. 
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At 6 months, in the patients participating in the 
antibiotic trial, anti-Cp titre fell to <:1/16 in 43% of 
patients (17 of 40) receiving azithromycin compared with 
only 10% patients (2 of 20) taking placebo (P=.02). The 
ORs for adverse cardiovascular events are shown for all 
groups in Table 2. The frequency of adverse events 
increased with rising anti-Cp titre, which persisted 
after correction for confounding variables. Because 
there were no significant differences in cardiovascular 
risk factors or events between the Cp+ve-NR and Cp+ve-P 
groups, results of the two groups were combined in the 
calculation of the ORs. The rate of further 
cardiovascular events in the Cp+ve-A group was similar 
to that in the Cp-ve group (8% versus 7%; OR, 0.9; 
P=NS) . Compared with patients in the combined placebo/ 
nonrandomized group, the azithromycin- treated group had 
a fivefold reduction in cardiovascular events, with an 
OR of 0.2 (95% confidence interval, 0.05 to 0.8; P=.03). 
There was no difference between the patients receiving 
either single or double azithromycin course in the 
proportion having a decrease in anti-Cp titre or the 
cardiovascular event rate. 

Table 2 - ORs for CV Events in Seronegative and 
Seropositive Patient Groups 



Total CV Unadjusted Adjusted OR 
Group Events, OR (95% CI) (95% CI) 

n(%) 

Cp-ve (n=59) 4 (7) 

Cp-I(n=74) 11(15) 2.4(0.7-8.0) 2.0(0.6-6.8) 

Cp+VE-NR/P(n=40) 11(28) 5.2(1.5-17.8)* 4.2(1.2-15.5)t 

Cp+ve-A(n=40) 3(8) 1.1(0.2-5.3) 0.9(0.2-4.6) 
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See Table 1 for explanation of group designations 

Comparisons of cardiovascular (CV) events are for all 
groups relative to group Cp-ve (expressed as OR (95% 
confidence interval [CI] ) . Adjusted OR calculated after 
controlling for the following variables : age, diabetes 
mellitus, smoking status, hypertension, hyperlipidemia and 
previous coronary revascularization. 
. *P= .008, 
+.03 vs group Cp-ve. 
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CL AIM S 

1. A method of combatting atherosclerosis, said method 
comprising administering an effective amount of 
azithromycin or a derivative thereof, optionally 
together with one or more pharmaceutically acceptable 
carriers or excipients, to a subject. 

2 . A method as claimed in claim 1 wherein a second 
effective amount of azithromycin is administered about 
one month after administration of a first effective 
amount of azithromycin. 

3 . A method as claimed in claim 2 wherein one or more 
further effective amounts of azithromycin are added at 
intervals of one month or more. 

4. Use of azithromycin or a derivative thereof for the 
prepartion of a medicament for use in combatting 
atherosclerosis . 
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